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SEQUENCE LISTING 



<110> Zamir, Dany 
Pleban, Tzili 
FrioVian, Eyal 

<120> POLYNUCLEOTIDES ENCODING POLYPEPTIDES HAVING INVERTASE ACT 
AND USE OF SAME 

<130> 02/23531 

<160> 9 

<170> Patent In version 3.1 

<210> 1 
<211> 13431 
<212> DNA 

<213> Lycopersicon pennellii 
<220> 

<221> misc_feature 
<222> (1) . . (13431) 

<223> Bacterial artificial chromosome - BAC91A4 13kB insert 
<400> 1 

qatccaacgc gggtacaaca atatttttgg agagtttgag caacatagga tgagaggggg 
atgaagaaag tggactaaac agactcacat ttctcatcga aagtacagtg aaaagaatca 
tatcgaacac acccctaacc aatcccttct ttegtagate atgtgatctg agcctgcctg 
eaacgageca ettgecgagg c&agtgaagt tggcgagccg tatgatggac aaCtctatcc 
tgcagtttgg taattgtaat tcaaaaaaat aattccaaga qataaaaaat caattcttgt 
ttgagaaaac tatgLyoUja dttggaeaag tttgggggcc aatgaagtca atctactaat 
ttccgaaaaa Lcaatggact aacaaacacg aaaaaatarrc taaaagtact fcactacatga 
ggccaaaacc catcaagtacs tacatgaaca actaattaaa caccaalllc acatttttct 
cgttaaaatt tttatctttc ttaacttact aagtttctaa ggtagaacat tcaataaatc 
gaggtatttt aaaactcaat gtctaaattc tgaatctgtc getgecgata tatttctcca 
attcattgaa ctaaggaata ttttacttta tgggaaalta agtgaaagct gcaaaagcta 
aotcttataa ttagtatagt tcaccacata cattatgect tcttattqla accaattaat 
ttttytyyce aciacaagaa ttaagacaaa catcttttca attataogac aaattgecta 
atccaactat ggcaaaagaa caactLgctc acacacatac acacactaaa gaaatatacg 
actcatcgat atcctacgag tcgttatatg gtgtctgcty Liyaiaagaa aacgaacctt 
aagectaact caatttgtag tttttatggy tabbtgaatt eaacgagata tgttgcactt 
tttttttrtg ctgaataatg aaagqqaata aaatcttggg caaattacat aactcacala 
cttttaagtt aaaattacaa tttatctctt agaagr.ttgt atttacaaaa atctttcsaa 
eggatacatt aatygaggge ccagatacat taatagccaa aaaatcaaag cactgagata 
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180 
240 
300 
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420 
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600 
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720 
780 
840 
900 
960 
1020 
1080 
1140 
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1500 
1560 
1620 
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ttaaaaagag ggccgaatac gtgcattgat atattaaaaa aagggtcgaa taeattaata 
gaglgccgga tacattaatg cagggtttgg atacattaat ggccaaaaga tcraaagcact 
gatacattaa atagatgatc atacattaaa tagatgatca gatacatgcg ctyatacatt 
aaaaagagga tgaatacatt aatggagtgt cbgotacatt aatatttttt tttgacttta 13B0 
gagaaaaatg aggaatttta gaaatttgta aaacttataa ggggataatg ataataagta 1440 
aaataaaaga tatgaaattt tlgtaattat tcctoaaatt ttcfcttttgt tattgttaat 
atatatatat ataaaggttg agcttttttt tf.tctctcaa gaatatgatt attacateat 
gttgacatqq gaactoaaaa tttatttatt atttaaaaat taggtalll* tggataaggg 
aaattagtgc aatataaaag tttgatatag aagttacaac aattttagag gtgcacatgt 
attaccaaat tfcccaatacc aaatgcatat gttacactta ggttcttttt gaggtatcac 1740 
caaatigtgt taaaattgta cttagaactt ttccoaagtt attgtgaaaa cttgtcatca 1800 
agtgagcaaa aaccttagtg gaagtgcatg taggaaqctt atcatcaaga uttcttgtgt 1860 
tttigatgaa agaatgcma ggtaggggcg gattcagaat ctgaatatat cottatagat 1920 
ttaaattcga gattcttcca ttcatttcgt ttatagggtt tacgtttgag gtatacatac 
tatttgtatt tatttagtaa attctttaaa ggcttaagtc atacatacta ttttcttccc 
cttctttcac cacccatcac cgacatcaca aatatttaaa tatattgtgg taagaaaf.ag 
aattaaaaat aattttqaqq aaactccatt tttttcgacg aatctgaatt attatttttt 2160 
taaatcgtta agaaatttaa atcctaaaaa actcacaaca cagaagaaaa aaagtatcaa 2220 
taaatttaaa ttaatattta agaaagtayt gatattggga gaaataccaa Ltacaataat 2280 
gagtaagatt caaggagaaa gaLaqytgga tggattgaaa aacaaattca tataattttg 2340 
aattgaaagg aaaaagagtc aaattcaaaa ttactatega aatacttcga ttttgtgtct 2400 
cgtgctaagg gaaatggtga acgaatgtca gaagagggat ggggLgggat gttctgggaa 2460 
gaagaagaag aaaaggggaa cgaaatattt ttttttaatt atttttttta gtgaaaacat 2520 
aatttttgtt tattttattt ttttaattta tqttttaagt gtgtttatgg gcccaatgcc 2580 
acatgtctct tttttattag ctotratttc acgttagcag cgagtgtagg acattctctc 2640 
tttactttta attaattgtc aaaaialata tatatctctt taaaatacac tattaaataa 
tacotcgata aaatatcttt tccaaaattt gattattatt acaataattb cgatcaaaat 
tcatgaggtg ttttttcttt ttttatatac aattcactaa tatttggcaa tggaatccac 2820 
taagtaaatc aaaggtggaa aaactattaa ctgcaaatgt tgcaagaeaL aiLtaigeaa 2880 
atga^aagtci gaaage.tAAl. anr.l'.I.r.r.gcr aaattcatca aaaaaatgta atgtgtaaaa 2940 
tgcacrttac tgttgttatg catatatgtt catcacctat LuaLclaiee atcatatttc 3000 
attttcaata attactgtgg tcctattcat tttattttgg aacteaaata tcatgattar? 3060 



1980 
2040 
2100 



2700 
2760 
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atattattta aaattcgcgt tacgatgaaa cataggcgaa aaaaactatt aatctttetc 
atgaggtgag gtgaggcgag eaaaacaaaa cgttatatat tatttgatgt Cttgtgtgag 
gcgtcactat tctagttgtg ttttatctcc gtccatactg aagtttaaaa gtacatatat 
agctaatcga aaacataltt ttatcattga aaattacaaa ttttttatgt acgtctttgt 
tgaaacgtcg ataaaaatat aaatattaat cggaagtcgg tcaaaaacat ttctgacaaa 
acaattcr.at tecatcgata ailLUactc tttttttttt ttaagtattg atoaatttat 
tcatctagaa ggataaagtc tacamtta tttgttttaa acatatattt acacaaatgg 
tottttcaac tatatgttat agaatttgtg aattaaatca aalattattt ttgttatgat 
tttaggttcg agtcgcttat aaaaagattg tagttcatag cceaaattct tctcaaaggc 
ggaataataa ttttaaattt atgagcgctt tgaattctaa eacagataat ttatttaaia 
aattatatta tacatatgag agacaattta ttcaataaat tatttattta tattatataa 
gtggaacttt aatataaata tacgaaacgc ttatgctaaa attgataact tgtatttatt 3780 
ttaattttaa cgtttttgga ggyagaaggt aggtaaaatt tgaacatata ttggtacgtg 3840 
acaattctaa aatgtcttga aaggtcgtgt cggcgctacg atttttaacg agagagttta 
aaatttaaag aagtaaaata gataatttaa ttatgtataa aiaataatat tttctatcag 
agtggatccg aacgaatatt attttgaata ttattttgaa ttaaggcaaa acaaacactg 
tatatatgat taattttcgt caaccaatag Lcccttctct agttttctat acgtcaaatt 
agattgttta aacacaaata cttatatgat oatcttttac gtgtaatcga tacatagaaa 4140 
at.aacgttat tattttttac caagagtctt atatatactt tatttgtaaa ttattacgtc 4200 
aggctttara cgttaaatta Llllytcatg taaattaact ttacttLagt aatatgaaaa 4260 
gtctatacaa gcatcgagtg fcataatttga ctttiattcg attaaaaaaa tacaccttat 4320 
atatacaaat taagattata ttttatactt gtatagtaaa tattgaccta tttattgacg 4300 
atataaaatc accccctgat cgbcatgctt gaatgaagac acctgattga tttgattttt 4440 
tcacatqacc cctcctcgct cttctctttt acgagttgga attttcotat agttttaatt 4500 
atcatgataa aaatgaggga atatatlttt tnaaattata tattgataca tatategaga 4560 
taaaaattaa aactaaatct cataaaaatg aaaattttga tttcgtcact aaacgaaaga 4620 
aagagaagtc acgcgtaaga aaaatacggc taatataatt gaagtttatc ttttaagaaa 4680 
cattatttac atccatttta ttt.t.aat.t.aa agaaaaagaa aatataaaaa tcaaaccgtt 4740 
ttttttatcc actcatcata gttggtt U L gtctataaat aatccaatat tctttcLLLl 4600 
cttcttcatt attcttcaat atctttctcc aaaahcAftaa aaaaaaaaaa tggaattatt 4860 
catgaaaaac tcttctcttt ggggtttaaa atLttattta ttttgcttat ttataatlli 4920 
atcaaacatt aatagggcat ttgcttctca taataltttt ttggacttgc aatcttcaag 4980 
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tgetattaqt gtcaagaatg ttcatagaac tcgttttcal 


tttcaacctc 


ctaaacattg 




gattaatggt atgttcottt 


tttttttatt 


ttataiaaca 


tgcgataaat 


ttaacgttag 




caatgtggtt tgttatttaa attcgaattc gattatatga 


CCttgcttaL 


dtaaatatac 


D 1 OU 


3i;agtaataa 


aagtttgtgt 


ateaotgcat 


gtcatataca tttattgact tggtatat.at 


5ZZU 


ateagtanga 


ttaaattaat 


tgatggtgca 


Ottaatattq 


cattatttag 


gtgataaaac 


;>Zbl) 


tacagaaatt aacga^etata 


ttttttttat 


atagagaagt 


teaaatgttg agggttcttt 


c o a n 


tatggttaca 


ttggtttaaa 


atgttttt.tg 


ttaactatct ttatagctac atatatataa 


5400 


gagtgatcat 


tctttatatt 


tcaaaattat 


atctacatac acauaiatac atcattatgt 


5460 


ggttcattta tggtagtttt eagtattcga 


tatttetttt. 


taagtttaat 


ttatttaaat 




ctgcqttaaa atatctcact ttgaaagata gaatcactcc tgaccaacta tgaguaactc 


5580 


gattctcaaa 


atttaaattc 


ggaattagat 


taattatcat 


ggcaagagaa 


ctaccacgtt 


c a a r% 

56<Ju 


ttggataaga atqtgcaaaa 


gagagaaaga 


aacatgaaat 


atataaaaac ctaagatttc 


5700 


ggccatggaa agttaygigc 


gaattaattt 


gttgaaggca 


ccctttatta 


ttattattat 


5760 


aattattatt attattaatg saatftt-.agtg acatttcata cicatatatt gtgtgcaLtt 


5820 


aatuaatata 


tgtaggtctt 


atgt taaLLL 


aaacttacca 


aacatattgt 


Ctcttataaa 


5880 


gttgactccc 


eccclcaacc 


gccaacccca 


cccccacccc 


cac.ccc.accc 


aaaaaaaata 


5940 


cctcatcaat ttcggttttt atatgactca attttcttgt ttaatttgtt atctacagaa 


6000 


cggactactt 


tctatatcat 


tctacataat 


atgtatattt 


tttataatoc 


aataaatctc 


6060 


atgacacgtt ttcogatcat 


aattttgcaa 


acaccttttt 


ctttattttt taattaggta 


6120 


tatcacataa attaaaagga ttcattaatt tbcgcagaga aaactaatta gtttctgtgt 


6180 


ttttcacctt 


tcatttauta 


attactacat 


aatttttaat 


caataat iga 


tgaaagacta 


6240 


tgtaatgtat 


tctattatct 


tcactaatea 


LILlLllUtt 


gtataattct 


tatatggtct 


6300 


ctctccatcg 


gatgcctttc 


aaatatacaa 


agaccctaat 


ggtaagt J. ag 


attatttttc 


6360 


atttaatttt 


atcaataacu 


caatgatatt 


attgattttc 


attttatttt 


tcaaacayca 


6420 


ccaatgtabt 


ataatggagt 


gtatcattta 


ttctatcaat 


acaatccaaa 


aggatcagta 


6480 


tggggcaata 


ttatttgggc 


tcattcagtc 


tcaaaagact 


Lqataaattg 


gatccattta 


6540 


gaacctgcaa 


tttatccatc 


caaaaaattt 


gacaagtatg 


guacttggtc 


tggatcatca 


6600 


actattttac 


ctaataacaa 


acctgttatc 


atatacaccg 


gagtagiaga 


ttcgtataat 


6660 


aatcaagtcc 


agaactacgc 


cat cccqgct 


aacctatctg 


atccatttct 


tcgtaaa tgg 


6720 


atcaaaccca 


acaacaaccc 


gttgatcgtc 


cctgataaca 


gtatcaatag 


aactgagt tl 


6780 


cgcgatccau 


clacayCLLt] 


gatgggccaa 


gatgggcttt 


ggaggatttt 


aatagcaagt 


6040 


atgagaaaac 


atagagggat 


ggcattgttg 


tatagaagta 


gagattttat 


gaaatggatc 


6900 
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aaagcccaac atccacttca ttcalclact aatactggaa attgggagtg tcctgatttt 6960 
ttccctgtat tatttaatag taecaatggt ttagatgtat cgfcategegg aaaaaatgtt 
aaalatgtcc tcaagaatag tcttgatgtt gctaggtttg attallacac tattggcatg 

tatcacaeca aaatagatag gtatattccg aataacaatt caattgatgg ttggaaggga 7140 

ttgagaatcg actatggtaa tttctatgca tcgaagacat tctatgatcc tagcagaaot 7200 

cgaagggtt* tttggggttg gtcaantgaa tccgatgbat tacctgacga tgaaattaag 7260 

aaaggatggg ctggaattca aggtattccg cgacaagtat ggctaaacct tagtggtaaa 7320 

caattacttc aatggcctat igaagtatta gaaaccctaa ggaagcaaaa ggteeoottg 7380 

aacaacaaga agttgagcaa gggagaaatg ttLgaagtta aagggatete agcatcacag 7440 

gtttcaactt ttccttatta aactatagtc ttttaaatat caLtaatcta cttcttatat 7500 

gtataatcaa tgtataacta ttatatcaaa tgcacatgat cgattgatta tacatttgct 7560 

atatatatat ctctattata tcaattgcac tgtcteatct tgcatttctt tgaccgtagg V620 

cbgatgttga agtgctgttc tcatttteaa gtttgaacga ggccgaacaa tttgatccta 7680 

gatgggctga cctatatgcc caagacgttt gtgccattaa gggttcgact atccaaggtg 7740 

ggcttggacc atttgggctt gtgacottag cttctaaaaa cttagaagaa tacacacctg 7800 

ttttcttccg agtgttcaag gctcaaaaaa gt.tataagat tcteatgtgc tcagatgcta 7860 

gaaggtttgl ctcttcaatc caattaattg taatgatcga agttcacatc ttctccaaat 7920 
tgagtaaatc gagaattala atgaeccgac tttgatatca tgataagaa* tgcatttact 
tatagatcgc ccgttagtgu cattaaaaaa ctctaacctt gtttaggttu ttttttwct 
taattaatga gcagatcttc catgagacaa aatgaagcaa tglacaagcc ctcatttgct 
ggatatgtag atgtagattt' agaagacatg aagaaqltat ctcttaggag tttggtaagt 8160 
tttgctttca caatttttat ttatttataa tttatttgat caaaactttc aagattcgat 8220 
taatttgaag agtaacgatt f.gtgtttgac taatcaattt gtatcataig catatttttt 8280 
tttagattga taactcagta gtqgaaayLl IcggigcLgg tggcaaaaca tgcataacat 8340 
caagggtgta tccaacttta gcgatttatg ataatgcaca tttatttgtt tttaacaatg 8400 
gctctgagac aatcacaatt gagactciga atgcttggag catggatgca tgtaagatga 84 60 
actaaauait ttcaaaaaaa ttggaattat gtctacaatt atatatgtct aaagagacaa 8520 
aaattgtgtt aaatttaaca qtaqatqatq ttcacaaaaa tcctctataa ttgtctctaa 
tttattttgg Igaatltogo aggcaaagtg tgtgtatgga tttttctagt accatatata 
tatatattaa gtaagaaatt tgttagcltt cclUUQtt ttgtaacata atcaaatqtg 8700 
tggtcttatg tagaactaat atttggtaat attaggcaag utgttatgtg acttatttta 8760 
ttcaaaaata taataagaag ttcaaagaga agagtacoag taagtaagta agcagagacg 8820 



7980 
8040 
8100 



8580 
8640 
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aatect.ggat 
cgcct ccjcaa 
dtccctatga 
ttgtataatt 
taatgacgaa 
ataaagatqc 
tgttcaaaaa 
ttattctttt 
alaaataatg 
acgccttcgt 
aaaactcgtg 
cttttttaat 
aatcccaaat 
aa&cattaaa 
aatagtaaaa 
aaatattatg 
aaacct-.anat 
taaatactct 
aaaaaaaaaa 
cattaaaata 
ccagttatct 
cataaaqttt 
actggt tat.c 
cgtctttttt 
tactagtgat 
attgacatgt 
cactaat Ltt 
caatggtaag 
atatagggaa 
ctctgttata 
ttatccegat 
gtagggcacc 



ttaaagggtc 
gtaatcgata 
aaaagcatgt 
tataacacac 
ctataaaagc 
ccaaaataga 
cacttgatgg 
agggctattc 
tgdagaaaaa 
ggagactact 
gccagtatot 
Ctttttttaa 
tttgcattat 
aaaacgaaat 
cagactcata 
caaacaaata 
taactctcca 
tcaiaatttt 
aattaaaaaa 
aaataaaaat 
tagtttgctt 
ttattcactt 
attttcagcc 
ttatatatat 
LUUtgacg 
attagtatga 
tttt.attttt 
ttaactatat 
aaaaggataa 
ctttagagac 
atcgaatcga 
taaagtatga 



tggctatatt 
ggacaaoagt 
aaaatatgag 
ttialg^taa 
aaagaaggaa 
gtaacctaac 
tttattttta 
gccgtaqqaa 
acttatactt 
tcctcgtaac 
tagtc:gcCrjt 
ggtranattt 
ttttttgaat 
ageaaattaa 
aaaggtaaca 
aaaattaata 
tctttcaatc 
catttgttct 
aattattt.ag 
tatggattat 
ttttgtaatt 
gcaatctcaa 
cgaaaaacat 
atataataaa 
ctaacaaata 
tt ttcgt.ct-.t 
ctttqaalga 
ttttgtatat 
atatatcccc 
atttttgccg 
ttgtaccacg 
cgaagaatat 
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aatgttttLC 
tttaccttac 
aagacqaaag 
tattc>caaat 
ggatgagctt 
gaagtcgaLa 
actttaagag 
taaaattiat 
ttcaaggtaa 
aaoaaattaa 
taaacattat 
accactttat 
tccttttttL 
atggcaaaag 
ataaccaaca 
atccaatcca 
aaaaacaaac 
tcattcccat 
attaaatatc 
tcarctaata 
ttattatoca 
oatgctgtaa 
tggatcaatg 
acgaacatgt 
atcgagtact 
ttttcgttgt 
Lgt.ctcttgg 
tttttaaaf.r. 
gaactat lat 
tcaaaaaact 
agtgaagggt 
ctgcaaicca 



taatttaagc 
taattctatt 
aattaaatag 
aag&atatcg 
ccaaaaacaa 
cttccattca 
atgtatcata 
atgatcaaat 
caagaaatca 
cattttaagr 
ttttaatcat 
cttatttatt 
Lctacacact 
acttgttct.a 
aatcacacaa 
tttatttatt 
tctacccatt 
gtttcttttc 
actatctgtc 
aaagLtctcg 
af.aatgttgt 
atgttcatac 
gtatgtttat 
tgtgtttagt 
caccatttgt 
ttctaatatt 
tcaaaacata 
tattttattc 
aaatagtatg 
agaacacata 
atagctctag 
tttacaatag 



attaycgatt 
gaggcaccaa 
gttataatta 
aatatttaat 
tcgcaaatga 
taatcaaatc 
tcgtctctta 
ttcacgLt^t 
tgtttttttt 
ggcgactcta 
gagttctttt 
taaattgaaa 
caaaaagtca 
acaaaaaaaa 
aaltgtagat 
tttttaaaaa 
tttttcacta 
tccttatcca 
aaagcccaat 
ttgggctttg 
ttttgcttct 
tgtLcalcga 
tccttttttt 
ctagatttaa 
caatagatac 
atetaatctt 
caatagatcc 
ttattatata 
caccagtatc 
tatcctttat 
tttttggacg 
ttttggatat 



8800 
9940 
9000 
9060 
9120 
9180 
9240 
9300 
9360 
9420 
9480 
9540 
9600 
9660 
9720 
9780 
9840 
9900 
9960 
10020 
10080 
10140 
10200 
10260 
10320 
10380 
10440 
10500 
105G0 
10620 
10680 
107/10 
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atttgtgaac taatgatytt tgaattcttt tttcatagca ccaatgtatt tcaatggagt 10800 

gtatcatcta tictaccagt acaaceeaaa tggttcagta tggggtnaca ttgtttgggc 10860 

tcattccgtt tcaaaagact tgatcaattg gatcaattta gaacctgcaa tttacccatc 10920 

aaagccattt gatcaattcg gtacctggtc tggatcagca accatcctac ctggtaacaa 10980 

gccagtcatc ttgtacaccg gaatcataga tgccaaccaa acccaagtcc aaaactacgc 11040 

aatcccagct aacttatccg atccatatct ccgcgaahgg atcaagccag aoaacaaccc J1100 

attaattata gccgatgaaa gtatcaacaa gacrawgttt cgtgacccaa caacagcatg 1U60 

gatgggcaaa gacgggcatt ggagaatcgt catgggaagt tlyaggaaac acagcagggg 11220 

cttagctata atgtatagga gcaaagactt tatgaaatgg gtcaaggcta aacacccact 11280 

tcactcaacfc aacggcactg gaaactggga atgccctgat ttttacccag tttcjatcgaa 11340 

aggcactgat gggttggatc aatacggtga ggaacacaag tacgcgctga agaacagtat 11400 

ggatcttact cgatttgagt attatacact tggaoaatac gatacgaaaa aagataggta 11460 

cgttccagat ccagattccg tcgatagLLt gaagggattg agactcgatt acggtaactt 11520 

ctacgcatcg aagtcattct acgatccaag caaaaatcga agggttotct ggggttggtc 11580 

taatgaatca gatatattcc cagaggatga taacgcgaag ggatgggctg ggattcaatt 11640 

gattcctcgt aaagtatggc ttgatccaag tggtaagcag ttggtteaflt. ggcctgtgga 11700 

ggaartagaa accctaagaa ctcaaaaggt tcaattgagc aacaagaaga tgaacaatgg 11760 

ggagaagalt gaagttacag gaatcacacc agcacaggta tatatataga cttttttafct 11820 

tttaatttat tattat tatt attattactc tctccgtttt caaaaaaaaa atatccctat 11880 

tttcttttat agtctcttta atttaaaaag aaigatctat tttctctttg gataaccttt 11940 

taactttgat ttttcacgtg aaatgttcaa aatcacgaga ttaaagagca ttttggttac 12000 

atttgacata actgaaattt agaaacacaa gatcaaagga cattLLggta catttgacat 12060 

aacttgaatt taaaaccaoa taattaaagg gcattttggt acatttgaat tagaacattt 12120 

tgatacattt gacataacat gaatttagaa ccacaagatt aaaaaatctt ctttcttttt 12180 

tctbaadltt cgttccaagt caaattaggt cattcutttt taattactoc ctccgtcUaa 12240 

ttttatgfcaa oaacatttga ccggacggag agttttaaga aataaataaa acactttgag 12300 

atgcgtacca aattgcLCLC caaaaatact cacttttctc tctcctoata aatgtacttg 12360 

agtactattt ttaaaattaa gcgagtcca* naagaataaa atagaaactg tacttttaaa 12420 

tatttaccat ataaaaaaat gtgatttttt tttttigaaa actgatcaaa aagaaaatga 12480 

tatcactcga cgatgaaagt gtttaataat gaaaaaaCAt gacaggctga igttgaagtg 12540 

acattctcat ttgcaagttt ggataaggca gagtcatttg atcctaaaig gaatgatatg 12600 

tatgcacaag atgtttgtgg actcaagggt gcagatgttc aaggtgggrit. tgggccattt 12660 
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ggtcttgeta cattagctac tgaaaacttg gaagaaaaca caccggtttt cttccgagtt 12720 

ttcaaagcac agcaoaacta caaggttctc ttgtgttctg acgctaaaag gtactactta 12780 

ttgaattttt aacttgttgg taacgttttc gacggtataa tatcgagaag ttgagaaatt 12040 

gacaaatctt ttgttliatg tctgataggt caactcttaa gtteaatgaa acaatgtaca 12900 

aagcttcate tgctggattt gttgatgtLg atttggclga caaqaaattg tcactcagaa 12960 

gcttggtaac ttctctttct atoyltaatc aaaaatctaa acgaocattt gaatctaaac 13020 

tabtgaaatt ctttttgtag attgataatt cagttataga aacttttggt gctqqtggaa 13080 

agacatgtat aacatcqagg gtttatccaa cattggcaat taacgacgag gcacatttat 13140 

tcgcgcttaa caacggaacg gagccaatca caattgagag tttggatgca tggagtatgg 13200 

gcaaagetiaa gatacaatat tgaagaaaaa aaaaagaaLa aggagaaagg aactatgyla 13260 

aaagggggaa aiatgagatt ttgatggaca tataagogtt tgttattttg atatttcaac 13320 

tctatttttt ttgtttatca aattagatat ccctcgagtc aaaaaaaatg tatatagatt 13380 

tatcctctat tttcaattta tgacaataat gctatgtttt tgctttcaaa a 13431 

<210> 2 

<211> 20 

<212> r>NA 

<213> Artificial sequence 
<220> 

<223> Single strand DNA oligonucleotide 

<400> 2 

tttgggetca t.tcagtctca 20 

<210> 3 

<211> 18 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Single strand DNA oligonucleotide 

<4 00> 3 

aaattgttcg gcctcgtt 18 

<210> 4 
<2ll> 3616 
<2X2> DNA 

<213> Lycopcrsicon pennel 1 i i 
<400> 4 

atggaattat ttatgaaaaa ctcttctcLC tggggtttaa aattttattt attttgctta 60 
tttataattt tatcaaacat taatagggca tU'-gottccc ataatatttt tttggacttg 120 
caatcttcaa gtgctattag tgtcaagaat gttcatagaa ctcgttttca ttttcaacct 180 
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cccaaocatt 
tttaacgt ta 
tataaatata 
ttggtatata 
ggtgataaaa 
yagggttctt 
catatatata 
catcattaty 
tt tatttaaa 
atgagtaact 
actaccacgt 
cctaagattt 
attattatta 
tgtgtgcatt 
LCCCttataa 
r.aaaaaaaat 
tatctacaga 
caataaatct 
ttaattaggt 
agtttctgtg 
atqaaagact 
ttatatggtc 
gattattttt 
ttcaaacagc 
aaggatcagt 
ggatccattt 
ctggatcatc 
attcgtataa 
ttcgtaaatg 
gaactgagtt 
taatagcaag 
tgaaatggat 



qgaLLdatgg 
gcaatgtggt 
catagtaata 
tatcagtacg 
ctacagaaat 
ttatggttac 
agagtgatca 
Lggttcattt 
tctgcgtcaa 
cgattctcaa 
tttggataag 
tggccatgga 
taattattat 
uaattaatat 
agttgactcc 
acctcatcaa 
acggactact 
catgacacgt 
atatcacana 
tttttcacct 
atgtaatgta 

tctctccatt 
catttaattt 
accaatgtat 
atggggcaat 
agaacctgca 
aactatttta 
toatcaagtc 
gatcaaaccu 
togcgatcca 
tatgagaaaa 
caaagcccaa 



tatgttcatt 
r.tgttattta 
aaagtttgtg 
attaaattaa 
taacgaaaat 
attggtttaa 
ttctttatat 
atggtagCtt 
aatatctcac 
aatl laaatt 
aatgtgcaaa 
aagttaggtg 
tattattaat 
atgtaqqtct 
CCCCCtcaac 
tttcggtttt 
ttctatatca 
tttcagatea 
aattaaaagg 
ttcatttatt 
ttctattatc 
ggatgccttt 
tatcaataac 
tataatygag 
attatttggg 
atttatccat 
cctaataaca 
cagaactacg 
aacaaeaaec 
actacaqctt 
catagaggga 
catccacttc 



57 

ttttttttat 



aattcgaatt 
tataaaigea 
ttgat.ggtgc 
atttttttta 
aatgtttttc 
ttcaaaatta 
tcagtattcg 
ULtgaaagat 
cggaattaga 
agagaga*ag 
cgaattaatt 
gaaatatagt 
tatgttaatt 
cgccaacccc 
tatatgactc 
tLdacatao 
taattttgca 
attcat caat 
aattactaca 
ttcactaatc 
caaata toca 
tcaatgatat 
Iqlalcatlt 
r.tcrattcagt 
ccaaaaaatt 
aacctgntat 
ccatcccggc 
cgttgatcgt 
qqatqqqcca 
tggcattgtt 
attcatctac 



tttatataac 
tgattatatq 
tgtcatatac 
aautaatatt 
tatagagaaq 
gttaactatc 
tatctacata 
atatttattt 
aqaatcactc 
tiaattatca 
Aaacatgaaa 
tgttgaaggc 
gacatttcat 
taaacttaco 
acccccaccc 
aattttcttg 
tatgtatatt 
aacacctttt 
tttcgcagag 
taatttttaa 
attttttttt 
oagaccctaa 
tattgatttt 
^ttctatcaa 
ctcaaaaqac 
tgacaagtat 
catatacacc 
taacctatct 
ccctgataac 
agatgggctt 
gtatagoagt 
taatactgga 



atgcgataaa 
actttgctta 
atttattgac 
gcattattta 
ttcaaatgtt 
tttatagcta 
cacacatata 
ttaagtttaa 
ctgaccaact 
tggcoogaga 
Latataaaaa 
accctttatt 
actcatatat 
aaacatattg 
ccaccccacc 
tttaatttgt 
ttttateatc 
tctttatttt 
aaaactaat t 
tcaataattg 
tgtataattc 
tggtaagtta 
cattttattt 
tacaatccaa 
ttgataaatt 
ggtacttggt 
ggagtagtag 
gatccatttc 
agtatcaata 
tggaggattt 
agagatttta 
aattgggagt 



240 
300 
360 
420 
480 
S40 
600 
660 
720 
780 
840 
900 
$60 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
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2640 
2700 
2760 
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gtcctgattt tttccctgta ttatttaata gtaccaatgg tttagatgta tcgtatcgcg 2160 

gaaaaaatgt taaatatgtc rtcaagaata gtcttgatgt tgctaggttt gattattaca 2220 

ctattggcat gtatcacacc aaaatagata ygcatattcc gaataacaat tr-aattgatg 2280 

gttggaaggg attgagaatc gact-.at.ggta atttctatgc accgaagaca ttctatgatc 2340 

ctaqcagaaa tcgaagggtt atttggggtt ggtuaaatga atccgatgta ttacctgacg 2400 

atgaaattaa gaaaggatgg gctggaattc aaggtattcc gcgacaagta tggctaaacc 2460 

ttagtggtaa acaattactt caatggccta ttgaagaatt ac)aaacc:cta aygaagcaaa 2520 

aggtccaatt gaacaacaag aagttgagca agggagaaal; gtttgaagtt aaagggatct 2580 
cagcatcaca ggtttcaact tttccttatt aaactatagt cttttaaata tcattaatct 
acttcttata tgtataacca atgtataact attatatcao atgcacatga tcgattgatt 
atacatttgc tatatatata tctctattat atcaattgca ctgtctcatc ttgcatttct 

ttgatcgtag gctgatgttg aagtgctglt ctcattttca aglttgaacg aggccgaaca 2820 

atttgatcct agatgggctg acocatatgc ccaagacgtt. tgtgccatta agggttcgac 2880 

tatccaaggt gggcttggac catttgggct tgtgacatta gcttctaaaa acbtagaaga 2940 
atacocacct gttttcttfic gagtgttcoa ggctcaaaaa agttataaga ttctcatgtg 
ctcagatgct agaaggtttg tttcttcaat ccaautaatt gtaatgatcg aagttcacat 

cttctccaaa ttgaglaaat cgagaattat aatgacccga ctttgatatc atgataagaa 3120 

atgcattt.ac ttatagatcg cccgttagtg tcattaaaaa actctaacct tgtttaggtt 3180 

tttttttttc ttaettaatg ageagalctt ccatgagaca aaatgaagca atgtacaagc 3240 

cctcatttgc tggatatgta gatgtagatt tagaagacat gaagaagbLa tctcttagga 3300 

gtttqqtaag ttttgctttc acaattttta tttatttata atttaLttga tcaaaacttl 3360 

caagottcga ttaatttgaa gagtaacgat ttgtgtttga ctaatcaaut tgtatcatat 3420 

gcatattttt ttttagattg ataactcagt aqtqgaaagt ttcggtgctg gtggcaaaac 3480 

atgcaiaaco tcaagggtgt atccaacttt agcgatttat gatoatgcac atttatttgt 3540 

ttttaacaat ggctcbgaga caatcacaat tgagactctg aatgcttgga gcatggatgc 3600 

atgtaagatg aaetaa 3616 

<210> 5 

<211> 584 

<712> PRT 

<213> Lycopersicon pennellii 

<400> 5 



3000 
3060 



Met Glu Leu Phc Met Lys Asn Ser Ser Leu Trp Gly J.eu Lys Phe Tyr 
1 5 10 15 
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Leu Phe Cys Leu Phe He lie Leu Ser Asn Ue Asn Arg Ala Phe Ala 
20 25 30 

Ser His Asn He Phe Leu Asp Leu Gin Ser Scr Ser Ala He Ser Val 
35 40 45 

Lys Asn Val His Arg Thr Arg Phe His Phe Gin Pro Pro Lys His Trp 
50 M 60 

He Asn Asp Pro Asn Ala Pro Met Tyr Tyr Asn Gly Val Tyr His Leu 
65 70 75 80 

Phe Tyr Gin Tyr Asn Pro Lys Gly Ser Val Trp Gly Asn He lie Trp 
85 90 9S 

Ala His Ser Val Ser Lys Asp Leu He Asn Trp He His Leu Glu Pro 
100 " 105 HO 

Ala He Tyr Pro Ser Lys Lys Phe Asp Lys Tyr Gly Thr Trp Ser Gly 
115 120 125 

Ser Ser Thr He Leu Pro Asn Asn Lys Pro Val He He Tyr Thr Gly 
130 135 140 

Val Val Asp Ser Tyr Asn Asn Gin Val Gin Asn Tyr Ala He Pro Ala 
145 150 155 160 

Asn Leu Ser Asp Pro Phe Leu Arg Lys Trp He Lys Pro Asn Asn Asn 
165 170 175 

Pro Leu He Val Pro Asp Asn Ser lie Asn Arg Thr Glu Phe Arg Asp 
180 105 190 

Pro Thr Thr Ala Trp Met Gly Gin Asp G)y Leu Trp Arg He Leu He 
195 200 205 

Ala Ssr Mftt Arg T.ys His Arg Gly Met Ala Leu Leu Tyr Arg Ser Arg 
210 215 220 

Asp Phe Met Lys Trp lie Lys Ala Gin His Pro Leu His Ser Ser Thr 
225 230 235 240 

Asn Thr Gly Asn Trp Glu Cys Pro Asp Phe Phe Pro Val Leu Phe Asn 
245 250 255 



Ser Thr A$n Gly Leu Asp Val Scr Tyr Arg Gly Lys Asn Val lys Tyr 
260 265 270 
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Val Leu Lys Asn Ser Leu Asp Vol Ala Arg Phe Asp Tyr Tyr Thr Tie 
275 280 285 



Met Tyr His Tbr Lys lie Asp Arg Tyr Tie Pro Asn Asn Asn Ser 
290 295 300 



lie Asp Giy Trp Lys Gly Leu Arg Tie Asp Tyr Gly Asn fhe Tyr Ala 
305 ~ 310 315 320 



Ser Lys Thr Phe Tyr Asp Pro Ser Arg Asn Arg Arg Val lie Trp Gly 
325 330 335 



Ser Asn Glu Ser Asp Val Leu Pro Asp Asp Glu lie Lys Lys Gly 
340 345 350 



Trp Ala Gly He Gin Cly He Pro Arg Gin Val Trp Leu Asn Leu Ser 
355 360 36b 



Cly Lys Gin Leu Leu Gin Trp Pro He Glu CAu Leu Glu Thr Leu Arg 
370 375 380 



Lys Gin Lys Val Gin Leu Asn Asn Lys Lys Leu Ser Lys Gly Glu Met 
385 390 395 400 



Phe Glu Val Lys Gly He Ser Ala Ser Gin Ala Asp Val Glu Val Leu 
405 410 415 



fhe Ser Phe Ser Ser Leu Asn Glu Ala Clu Gin Phe Asp Pro Arg Trp 
420 425 430 



Ala Asp Leu Tyr Ala Gin Asp Val Cys Ala He Lys Gly Ser Thr He 
435 440 445 



Gin Gly Gly Leu Gly Pro Phe Gly Leu Vai Thr Leu Ala Scr Lys Asn 
450 455 460 



Leu Glu Glu Tyr Thr Pro Val Phe Phe Arg Val Phe Lys Ala Gin Lys 
465 470 475 480 



Ser Tyr Lys He Leu Met Cys Ser Asp Ala Arg Arg Ser Ser Met Arg 
485 490 495 



Gin Asn Glu Ala Met Tyr LyS Pro Ser Phe Ala Gly Tyr Val Asp Val 



500 



505 



510 



Asp Leu Glu Asp Met Lys Lys Leu Ser Leu Arg Ser Leu He Asp Asn 
515 520 525 
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Ser Vol Val Glu Ser l?he Cly Ala Gly Gly Lys Thr Cys He Thr Scr 
530 535 540 

Arq Val Tyr Pro Thr Leu Ala He Tyr Asp Asn Alo His Leu The Vol 
545 550 555 360 

Phe Asn Asn Gly Ser Glu Thr lie Thr He Glu Thr Leu Asn Ala Trp 

565 570 b'/S 

Ser Met Asp Ala Cys LyS Met Asn 
580 

<210> 6 
<211> 1960 
<l\2> DNA 

<213> Lycopersicon esculentum 



V H Uv-' V 

atggaattat 


ttatgaaaaa 


ctcctctctt 


tggggtttaa aatlliaict 


ottttgctta 


60 


tttataattt 


t atcaaacat 


taatagggca 


tttgcttctc ataatat.ttt 


t.ttggacttg 


120 


caatcttcaa 


gtgctattag 


tgtcaagaai 


gttcatagaa ctcgttttca 


ttttcaacct 


160 


cctaaacatt 


ggattaatga 


ccctaatgca 


ccaatgtatt ataatggagt 


gtatcattta 


240 


ttctatcaat 


acaatccaaa 


aggatcagta 


tgggqcaata ttatttgggc 


tcattcagtc 


300 


tcaaaagact 


tgataaattg 


gatccattta 


gaaccUgcaa tttatccatc 


caaaaaattt 


360 


gacaagtatq 


gtacttggtc 


tggatcatca 


actattttac ctaataacaa 


acctgttatc 


420 


atatacaccg 


gagtagtaga 


ttcgtataat 


aatcaaylut; ayaactcicgc catcccggct 


480 


aacctatctg 


atccatttct 


tcgtaaatgg 


atcaaaccta acaacaaccc 


gttgatcgtc 


540 


cctgataaca 


gtatcaatag 


aactgagtit 


cgcgatccaa ctacagcttg gatgggccaa 


600 


gatgggcttt 


ggaggatttt 


aatagcaagt 


atgagaaaac atagagggat 


ggcattgttg 


660 


tatagaagta 


gagattttal 


gaaatggatc 


aaagcccaac atccacttca 


ttcatctact 


720 


aataetggaa 


attgggagtg 


tcctgatttt 


ttccctgtat tatttaatag 


taccaatggt 


730 


ttagatgtat 


cgtatcgcgg 


aaaaaatgtt 


aaatatgtcc tcaagaatag tcttgatgtt 


840 


yeLayy L lly 


allal taoac 


LaLlyyualy 


Latcacacca aaaLagaiag ycatattccg 


900 


aataacaatt 


caattgatgg 


ttggaaggga 


tt.gagaat.cg act.atggt.aa 


tttctatgca 


960 


tcgaagacat 


tctatgatcc 


tagcagaaat 


cgaagggtta tttggggttg gtcaaatgaa 


1020 


tccgatgtat 


tacctgacga 


tgaaattaag 


aaaggatggg ctggaattca 


aggtattccg 


1080 


cgacaagtat 


ggctaaacct 


tagtggtaao 


caattacttc aatggcctat 


tgaagaatta 


1140 


gaaaccctaa 


ggaagcaaaa 


ggtccaattg 


aac&acaaga agttgagcaa 


gggagaaa tg 


1200 


tttqaaqtta 


aaqqqatctc 


aqcatcacaq 


qctqatqttq aaqtqctqtt 


ctcattttca 


1260 



13/03 02 WED 15:34 FAX 872 3 6127575 



G. E. EHRLICH 



1.007*09123 .Oioiftl, 



62 



ay l i^uyaacy 


?te\CiCLC aaaca 


at t htieit net 


aaat citioctcr 

M *^ ^ y *g y w 


a cot at afcgc 


ecaagaegtt 


1320 


hfltflcrit' f" a 


aofcrot tcoac 

r 1 w V? y 


t At rraaaat 


done 1 1 craac 


cat ttgggct 


tgtgacotta 


1380 




a r ff Acraaaa 


a t acacauc L 


gt tttcttcc 


cacrt at tcaa 


ggctcaaaaa 


1440 




ttct cat nt o 


Ct". crjgatgct 


ao a. a aat rtt 


ccatg&gaca 


aaat gaagca 


1500 






Ly ya lai^ l a 


ft.** t rrt ^hm 1 1 






1560 








rrt- nrtAAACftt 
y l u^aa qy 1 1- 






1620 








/■f f>rj^t t ta t ci 




tt Lattt att 


1600 


Lllaacaatg 


gctctgagac 


aatcacsdtt 


gagactctg* 


atgcttggag 


catggatges 


1740 


tgt&agatga 


actaaatatt 


ttcaaaaaaa 


ttggaattat 


gtctacaatt 


atatatgtct 


1800 


aaagagaoaa 


aaattgtgtt 


aaatttaaca 


gtagatgatg 


ttcacaaaaa 


tcctctataa 


1860 


ttgtctctaa 


tttattttgg 


tgaatttaga 


aggcaaagtg 


tgtgtatgcja 


tttttcragt 


1920 


accatatata 


tatatattaa 


gtaagaaatt 


tgttagcttt 






I960 



<210> 7 

<211> 5 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> Beta-fructosidase ntoUif 

<400> 7 

Asn Asp Pro Asn ciy 
1 5 



<210> 8 

<211> 6 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> Invertase catalytic motif 

<400> 8 

Trp Glu Cys Pro Asp Pho 
1 5 



<2l0> 9 

<211> 500 

<712> DNA 

<?13> Artificial sequence 
<220> 

<223> $p9 marker probe 



<400> 9 

ttctgeaaga agataaaala atataatttt ttctagtaat ttaaatatta tatgtgaata 



60 
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ttgtaagtta 


aacatgaagt 


tcacaaggag 


aqtacafcgut 


tatatgatta 


attaaagatt 


120 


tagacaaaat 


taaagggtrit 


ttttggiacg 


acgtaaaaat 


aactttttag 


aaaatatttt 


180 


tgeqagtata 


ttatttatto 


atgtttLala 


ctaatataga 


agtcgttatt 


tttagggaaa 


240 


aaaagttctt 


tfcceaaatat 


gaaataaatt. 


tctagectag ggacgaaagt 


cttttttttt 


300 


tttataacta 


tagtaaacgt 


aaaotcacgt 


aattaaaaca 


tt Lacaataa 


taaaagataa 


360 


aagatctetft 


ttggttttac caattagtac 


atattaggtt 


ttagtcacgt 


taata.tgtr.t. 


420 


acttttttgt 


ictaatatta 


gtaattatct 


attaatcLCg 


Caatagctaa tttttttatt 


480 


Itttttttgt 


aattgattaa 










500 



